Introducstion {#sec1-1}
=============

Patient satisfaction with perioperative care is getting importance in recent years. Propofol is an intravenous general anesthetic and it is associated with the pain on intravenous injection in 40-86% of patients.\[[@ref1]\] Lidocaine (LID) pre-treatment is most commonly used to the decrease pain due to injection of propofol.\[[@ref2][@ref3][@ref4]\] However, it was reported that the addition of LID may destabilize the emulsion formulation of propofol with a potential risk of causing pulmonary fat embolism.\[[@ref5]\] Pre-treatment with opioids may prevent the pain due to propofol injection through either a central or peripheral effect.\[[@ref3][@ref6][@ref7][@ref8][@ref9][@ref10]\] Dezocine (DEZ), an opioid drug with agonist-antagonist effect, binds with stereospecific receptors at many sites within the central nervous system (CNS) affecting the perception of pain and the emotional response to pain.

The aim of this study was to investigate the efficacy of DEZ 2 mg in comparison with placebo (normal saline) and LID.

Materials and Methods {#sec1-2}
=====================

This was a randomized, double-blind placebo-controlled (CON) study.

Ethics Committee approval was obtained and a written informed consent was taken from all patients was included in the study. A total of 75 patients of both genders, aged between 16 and 65 years, American Society of Anesthesiologists (ASA) grades I and II, scheduled for elective surgery under general anesthesia were recruited for the study. Patients with a history of renal or hepatic insufficiency, hypersensitivity to the study drugs, neurological or cardiovascular disease and patients with obesity, difficult airway, pregnant patients and patients on medication with pain modifying drugs were excluded from the study. Group randomization was done according to the computer software generated random numbers. Group CON (*n* = 25 patients) received 2 ml normal saline, group LID (*n* = 25 patients) received 2 ml of 40 mg LID (Beijing Yimin Pharmaceutical CO., China) and group DEZ (*n* = 25 patients) received 2 ml of 2 mg DEZ (Yangtze River Pharmaceutical CO., China). All three drug solutions (normal saline, LID and DEZ) looked identical. All patients were explained about the verbal rating scale (VRS) for pain assessment on propofol injection. Patient allocation is represented as a consort flow diagram \[[Figure 1](#F1){ref-type="fig"}\].

![Dezocine in propofol injection induced pain: Consort flow diagram](IJPharm-45-619-g001){#F1}

Patients received 0.1 g of phenobarbital intramuscularly 30 min before induction of anesthesia. On arrival at the operating room, an 18 G intravenous cannula was placed in the largest vein on the dorsum of the hand and lactated Ringer\'s infusion was started. The study drug was injected, 1 min after was followed by 50 mg of propofol were administrated over 20 s. An Anesthesiologist blinded to the intervention evaluated the pain according to VRS during injection of propofol. Patients were asked to grade pain or discomfort from 0 to 3 in accordance to a four-point scale: 0, 1, 2 and 3, as no pain, mild, moderate and severe pain.\[[@ref3]\] The remainder of the calculated (2 mg/kg) propofol dose was then administered followed by induction of anesthesia.

Patient characteristics were compared between the groups using analysis of variance. Data are presented as the mean ± standard deviation or frequency of occurrence with percentages. The categorical variables were analyzed using γ^2^ test. *P* \< 0.05 was considered to be significant. Statistical analysis was performed with the statistical package for the social sciences 10.0 program (SPSS Inc., Chicago, Illinois, USA).

Results {#sec1-3}
=======

All patients completed the study. Treatment groups were similar with respect to age, gender, weight, height and ASA grade \[[Table 1](#T1){ref-type="table"}\].

###### 

Patient characteristics in the CON, LID and DEZ groups
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The total incidence of propofol injection pain was 84% (21 patients) in the CON group, 40% (10) in the LID group and 28% (7) in the DEZ group. Data analyses showed that both LID and DEZ significantly reduced propofol injection pain more than placebo (*P* \< 0.05). There was no statistically significant difference in incidence of propofol injection pain between these groups with respect to the mild and moderate pain (*P* \> 0.05). Six patients (24%) in the CON group reported severe pain during propofol injection, but none in the other two groups (*P* \< 0.05), \[[Table 2](#T2){ref-type="table"}\].
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Incidence of propofol induced pain: A comparison between CON LID and DEZ groups
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Discussion {#sec1-4}
==========

Our study demonstrated that pre-treatment with 2 mg DEZ or 40 mg LID reduced the incidence and severity of pain due to propofol injection.

Propofol can irritate the skin, mucous membrane and venous intima. Peripheral veins are innervated with polymodal nociceptors which mediate the pain response to the injection of certain anesthetic agents.\[[@ref11]\] The incidence and severity of pain during propofol injection may be related to the formulation of the drug.\[[@ref12][@ref13]\] Larsen *et al*.\[[@ref12]\] reported that a new formulation of propofol (a 10% fat emulsion formulated with long- and medium-chain triglycerides) may be associated with less pain upon injection. Microemulsion of propofol produces more frequent and severe pain upon injection than lipid emulsion propofol.\[[@ref12]\]

Opioids (fentanyl, remifentanil and alfentanil) have been used to alleviate the pain of propofol intravenous administration.\[[@ref3][@ref6][@ref7][@ref8][@ref9][@ref10]\] Pre-treatment with either of these opioids should not only decrease the pain from propofol injection but also reduce the post-operative pain, post-operative nausea and vomiting and the need for post-operative opioids.\[[@ref14][@ref15]\] The reduction in pain due to propofol injection has been attributed to the interaction with peripheral μ-opioid receptors.\[[@ref3][@ref7]\] It has also been suggested that prevention of propofol injection pain by opioids may be mediated via central opioid receptors. DEZ may act primarily as a partial agonist at the μ receptor. It binds with stereospecific receptors at many sites within the CNS to alter processes affecting both the perception of pain and the emotional response to pain. At least two of these types of receptors (μ and k) mediate analgesia. We assumed that the pain-reducing action of DEZ was primarily central since a tourniquet technique was not used. Moreover, it has been reported that intravenous opioids administered with tourniquet block prior to propofol injection failed to show analgesic efficacy.\[[@ref8]\]

The limitation of this study is the lack of power analysis. Furthermore, in this study different doses of DEZ were not used and hence, the lowest dose of DEZ, efficacious to prevent pain during propofol injection remains unknown.

However, it is concluded that pre-treatment with DEZ decreases propofol injection pain as effectively as LID and can be an alternative to other drugs used for the same purpose.
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